Calcium ion activation of rabbit liver alpha 1,2-mannosidase.
Rabbit liver alpha 1,2-mannosidase is a calcium ion requiring enzyme involved in processing the asparagine-linked oligosaccharides of glycoproteins. Ca2+ activation occurs with an apparent Ka of 1.1 microM. The major effect of the metal ion activator is on Km rather than Vmax. The kinetic mechanism of the enzyme is that of an ordered equilibrium in which Ca2+ must bind before substrate and the metal ion cannot release once the substrate has added to the enzyme. Several other divalent cations including Co2+, Mn2+, and Zn2+ were competitive with Ca2+ and inhibited the enzyme. Significantly, Mg2+ had no effect on enzyme activity. 1-Deoxymannojirimycin and Tris, which inhibit glycoprotein processing in vivo, are inhibitors of the mannosidase competitive with substrate. The effect of Ca2+ on the affinity of the enzyme for substrate may be a determinant in regulation of enzyme activity in vivo.